[The influence of different alpha-sympathomimetic drugs and benzalkoniumchlorid on the ciliary beat frequency of in vitro cultured human nasal mucosa cells].
An appropriate in-vitro model of the human nasal mucosa was developed, which allowed to measure the influence of different pharmaceutical substances on the ciliary beat frequency (CBF) under standardized conditions. The present study describes the effect of the alpha-sympathomimetic drugs naphazolin, xylometazolin and oxymetazolin as pure substances and the preservative Benzalkonium chloride in rising concentrations on the CBF. For these investigations human cells of the human nasal mucosa were cultured, which exhibited a high constancy during the equilibration measurements over at least 200 minutes. The alpha-sympathomimetic drugs oxymetazoline in the concentration of 0.01% and 0.001% as well as naphazoline within all three concentrations did not show any change of the CBF. Whereas xylometazoline in the concentration of 0.1% caused a high-significant decrease of the CBF. This decrease of the CBF was however partially reversible after rinsing out. Oxymetazolin showed likewise a significant decrease of the CBF in the concentration of 0.1%. This effect however was not reversible after rinsing out with substrate-free medium, but on the contrary showed up a further decrease of CBF. The preservative benzalkonium chloride effected an irreversible ciliostatic activity already in the concentration of 0.005%. From the three investigated alpha-sympathomimetic drugs only naphazoline in all measured concentrations did not show any toxic effect. With regard to its therapeutic application this drug in the concentrations 0.001%-0.1% should be preferred to all other alpha-sympathomimetic drugs. Oxymetazoline in the concentration of 0.01% and 0.001% had no toxic effect as well. It however caused an irreversible damage to the cilia in the concentration of 0.1%. This should be considered for the application of rhinological drugs especially in children. The same attention is demanded for xylometazoline, causing a high significant release of CBF in the concentration of 0.1%, which is only partially reversible. Due to the results of this study it has strongly to be advised against the use of all rhinological drugs containing the preservative benzalkonium chloride.